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ABSTRACT: Two field experiments were carried out at
Kom Oshem, El-Fayom governorate during 2001 and 2002 seasons
o study the effect of irrigation intervals with mixed water (Nile
water +drainage water by 50%)and nitrogen fertilization rates on
technological characters of egyption cotton variety Giza 83
irrigation intervals were 8.10,12,14 and 16 days. Nitrogen
fertilization rates were 25,50,75 and 90kg N/feddan. The obtained
results showed that average fiber fumeness(micronair reading ),
fiber length at 25% span fength, uniformity ratio%, fiber strength
and fiber elongation% were significantly affected by irrigation.
intervals and nitrogen fertilization rates was achieved in both
seasons. The highest fiber length at 2.5% span length with irrigated
every 10 days and fertilization with 75kg N/feddan.

Micrnaire reading increased with shorter irrigation intervals
from 16 days to 8 days. The differences between 10 to 16 days did
not reach the level of significance. Application nitrogen
fertilization at the rate 75kg N/feddan gave the highest micronaire
reading. While, cotton plants fertilized with 25kg N\feddan gave
the lowest micronaire reading in both seasons . results clearly that
irrigation every 8 or 10 days have the highest uniformity ratio %.
Mean while the minimum values to this character were obtained by
irrigation every 12,14 or 16 days in both seasons, while the lowest
valves to this characters were by 25kg N\feddan. Results clearly
also that irrigation every 8 or 10 days followed by irrigation every
12 days gave the highest fiber strength. On the other hand,
irrigation every 16 days gave the lowest fiber strength in the first
and second seasons, that application nitrogen fertilization by rate
75kgN\ feddan gave the highest values, while, rate 25kgN\feddan
gave the lowest value. Results indicated that, irrigation every 12
days gave the maximum fiber elongation compared with other
irrigation intervals while irrigation every 16 days gave the
minimum values in tow seasons. Application nitrogen fertilization
at the rate 75kg N\feddan gave the highest fiber elongation, mean
while, use rate 25kg N\feddan an recorded the lowest values.
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INTRODUCTION

Cotton is the most important fiber crop in the world in Egypt, the
whole textile industry in depends upon adequate water supply is an
essential need for normal plant growth and development and to obtained
better yield and quality. Now days in Egypt greet efforts were done to
bridge the gab between water requirements and water consumptions one
of these attempts is reuse drainage water in irrigation by mixed it with
Nile water. All effects should be continued to improve and rates of
nitrogen fertilization under this conditions Abdel-Al and Syiam(1990),
Ismatl et al (1990), Mustafa et al (1990), Salwa etal(1990), Abdel-Rahim
and Eid, (1993) El-Kholy (1993), Ahmed (1994), El-Kashlan (1997).
Saeed (2000), Xiao et al (2000), Pamo et al (2001),and Enciso et al
(2003), indicated that irrigation treatments have not exerted any
significant effect on fiber length , fineness, fiber strength. uniformity
ratio and fiber elongation. while 1mgat10n with saline water or drainge
water decreased fiber quality. ElI-Shinnaw et al (1984), El-Zaree (1985),
Sawan ((1986) and Ebelhar et al (1994) found that increasing mtrogen
rates significantly increased lint properties.

MATERIALS AND METHODS
Tow field experiments were carried out to El-Fayoum Governorate,
Tamiya, Kom Oshem during 2001 and 2002 seasons to study the effect of
irrigation intervals using mixed water (Nile water + drainage water by 50
%) and nitrogen fertilization rates on technological of Egyptian cotton
variety Giza 83.

The studied irrigation intervals were 8, 10, 12, 14 and 16 days. The
water in irrigation was Nile water mixed with 50% drainage water. The
chemical analysis of mixed water irrigation is shown in Table (1).

Table (1): Chemical analysis of mixed water which used in irrigation

Season| o IpH _ I Meq/ L p-p-m
Sg Ca''|Mg " INa’ jK* ICoy : ClI' |Fe [Mn [Zn |Cu
ws g |3
= jont )

2001 }2.80 }7.57]2.3712.73 [2.9 ]0.34]0.00(3.77 |3.87]8.47]0.1310.006|0.0810.09
2002 ]3.07 |7.81]2.88{3.79 |8.07]0.31}0.00]3.93 {4.21]8.8310.15]0.005[0.11 |0.08
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The tested nitrogen fertilization rates were 25, 50. 75 and 90 kg
N/feddan (4200 m?). Nitrogen fertilization at. the previously rates was
applied in the from of Urea 46.5 %). The rates of nitrogen were applied
in two equal doses, the first dose applied before the second irrigation and
the second was applied after 30 days from application the first dose. The
experiments were layed out in split plot design with four replications.
The main plots were assigned to irrigation intervals. where the sub plots
were assigned to nitrogen fertilization rates. The sub plot area 25.2 m*
(six rows x 0.6 m width x 7m long). '

The experiment soil was prepared as usual and phosphorus
fertilization was prior to seed bed preparation at the rate of 100 kg sulfur
phosphate 15.5 % P4Os) per feddan. The soil texture at the experimental
site is clay shown in Table (2).

Table (2): Mechanical and chemical soil analysis (depth 0 — 50 cm)
of experimental site at E-Fayoum in 2001 and 2002 seasons.
1- Soil mechanical analysis:

seasons Paricle size distribution analysis Soil
Sand % Silt % Clay % texture
2001 29. 18.0 53.0 Clay
2002 24.4 23.0 52.6 Clay
2- Chemical analysis:
. . o o Micronutrients
Season| pH |E.C{Caco;%}0.m% Micronutrients mg/100g p.p-m Megq./L

N|P|K|Mg|Nal Ca|Fe|Mn|Zn|Cu| Cl|So4[Hco;
8.65|3.41] 5.20 | 0.80 {24.6/0.65|61.5|139.4{92.7|297.3]12.5|6.16]|2.15}1.64]17.3[16.2|3.50
8.814.22] 344 | 1.06[21.8][1.20|57.8{145.8{97.9|288.4|14.8]7.20|2.60]2.40{18.7|14.9|2.30

On 15" March and 19" March seeds were hand sown in hills spaced
25 cm part on both sides of ridge in 2001 and 2002 seasons, respectively.
The plants were thinning leaving two plants per hill before the second
irrigation.

The studied cotton variety:

Giza 83 is. a long staple Egyptian cotton variety developed from the
cross (Giza 72 x Giza 67). This variety characterized by a lint length
around 31 mm, highly yielding ability. high lint percentage (38.39 %)
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and carly maturing. It is commercial variety, released in 1988 in middle
Leypt.

The studied characters:

Samples of seed cotton were collected from each treatment and the
following data were measured.

1- Fiber fineness (micronaire reading):

The determination of micronaire reading of loses cotton fiber was
done by measuring the resistance of a plug of cotton fibers to air flow
under prescribed conditions by using "fibronaire". The micronaire
instrument gave an estimate of fineness and maturity in combination
(A.S.T.M.. Designation. D — 1448, 1947). The fiber maturity tester
(FF.M.T.). expressed as a percentage according to A.S.'T.M.. D- 381 - 79.

2- Fiber length 2.5 % span length:

The fiber length was measured using "Digital fibrograph" according
to A.S.T.M. designation: D — 1447 — 77. The 2.5 % span length and mean
length were determined from the instrument (used in the routing work of
the C.A.T.G.O. lobaroratories).

3- Uniformity ratio %:
The uniformity ratio was also calculated as mean length divided by
2.5 % span length and multiplying the ratio by 100 to convert it into a
percentage uniformity ratio.
50%S.L y

————x 100
2.5%S.L

Uniformity ratio % =

4- Fiber strength:

This test covers the determination of the tensile strength or breaking
tenacity and the elongation at the breaking load of cotton fibers as flat
bundle with 1/8" in gauge by using the stelometer according to ASTM
designation: D- 1445 — 75. a bundle of fiber is combed paralled in
clamps. cut to a known length, broken in the tensile testing machine and
weighed. The breaking tenacity G/tex is determined according to the
following equation. v

Breaking tenacity= Breaking load in kg fx 15/ Bundle massing mg.

5- Fiber elongation:
Breaking elongation was obtained directly from the percentage
elongation scale by using the stelometer (obvious method).
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Statistical analysis:

All data were subjected to statistical analysis as split design
according to procedures outlined by Snedecor and Cochran (1982).
Treatments were compared by leas significant difference (L.S.D) at 5 %
probability.

RESULTS AND DISCUSSION

A)- EFFECT IRRIGATION INTERVALS:

1- Fiber fineness (Micronaire rcading):

Results presented in Table (3) and (4) show clearly that irrigation
intervals had a significant effect on micronaire reading of Egyptian
cotton variety Giza 83 in 2001 and 2002 seasons. lirigation every 8 days
gave the significant highest micronaire reading, 4.30 and 4.72 compared
irrigation every 16 days gave the lowest micronaire reading 4.05 and 4.12
in 2001 and 2002 seasons, respectively. The obtained results may be due
to that under water stress conditions, especially during secondary wall
formation, cell sap concentrations become higher and the cell osmotic
pressure increase. The leaves in this case have higher levels of suction
force, which led to physiological stress performance of plants. These
resylts are in agreement with those of Ismail et al (19890), Abdel-Rahim
and Eid (1993), El-Kholy (1993), Ahmed (1994), El-Kashlan (1997) and
Saeed (2000).

Table (3): Effect of irrigation intervals and nitrogen fertilization on micronaire
reading of Egyptian cotton variety Giza 83 in 2001 season.

Nitrogen fertilization rates (kg lrrigation intervals (davs) Mean
N/fed.) 8 10 | 12 14 16
25 . 4.2014.20}4.10| 410 | 4.00| 4.12
50 4.2014.20]14.10]4.10}4.10| 4.14
75 490 [4.40|4.40 [ 4.30 | 4.20| 4.38
90 4.3014.1014.30]4.10]4.10| 4.18
Mean 44014221422 ]4.15]|4.01
L.S.D. a0.05 for
Irrigation (I) 0.21
Nitrogen (N) 0.15
IxN 0.30
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Table (4): Effect of irrigation intervalg and nitrogen fartilization on micronaire

reading of Egyptian cotton variety Giza 83 in 2002 season.

Nitrogen fertilization rates (kg Irrigation intervals (days) Mean
/fed.) 8 10 | 12 ] 14 | 16
oo 25 430 (4.20]|4.2014.201{4.10| 4.20
50 440({4.301425(4.1014.10| 4.23
75. 5.50144014.30}1420]4.20| 4.52
90 470({430]42014.10{4.10| 4.28
Mean 4721430]4.18|4.15]4.12
L.S.D. a 0.05 for
' Irrigation (I) 0.21
Nitrogen (N) 0.16
IxN 0.35

2- Fiber length at 2.5 % span length (mm):
Results recorded in Tables (5 and 6) showed that irrigation every 8
or 10 days gave the highest fiber length at 2.5 % span length, while,
irrigation every 12, 14 or 16 days gave lowest values fiber length at 2.5
% span length. The previous results are agreement with those obtained by
Ahmed (1994), El-Kashlan (1997) and saced (2000). The obtained results

Table (5): Effect of irrigation intervals and nitrogen fertilization on fiber length

e

rgen fertilization

at 2.5 of Egyptian cotton variety Giza 83 in 2001 season.

8

12

14

16

rates (kg N/fed.)
- 25

30.30

30.20

30.10

30.00

50

30.30

30.17

30.15

30.13

75

31.50

30.20

30.20

30.20

90

30.20

30.20

30.10

30.10

Mean

30.57

30.19

30.13

¥1.5.D.20.05 for

Irrigation (I)

0.19

Nitrogen (N)

0.36

may be due to plants under water stress conditions especially during
primary wall formation cell sap concentrations become higher and cell
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osmotic pressure increases. The leaves can obsorb water from young
bolls, the leaves in this case has higher levels of suction force and then
caused fiber short.

Table (6): Effect of irrigation intervals and nitrogen fertilization on fiber length
at 2.5 % span length of Egyptian cotton variety Giza 83 in 2002
season.

Nitrogen fertilization Irrigation intervals (days)
rates (kg N/fed.) 8 10 12 14 16

25 ) 30.40 | 30.40 § 30.10 | 30.00

50 30.50 { 30.60 | 30.30 | 30.20 | 30.00
75 31.60 { 31.80 { 30.50 | 30.30 | 30.10
90 30.70 { 30.70 { 30.30 | 30.20 | 30.20

L.S.D. a0.05 for
Irrigation (I) 0.62

Nitrogen (N) 0.64
' I[xN - 1.

|
|
l Mean 30.80 { 30.83 | 30.87 { 30.17 | 30.05
I
|

3- Uniformity ratio %:

Results presented in Tables (7 and 8) show clearly that irrigation 8
or 10 days have the highest uniformity ratio %. Meanwhile, the minimum
values to this character were obtained by irrigation cotton plants 12, 14 or
16 days in the two seasons. The previous results are agreement with Xiao
et al (2000), Palomo et al (2001) and Enciso et al (2003). The reduction
in uniformity ratio % caused bu increasing irrigation intervals might be
attributed to the shortage in water irrigation led to unregulated in cotton
growth and fiber length was affected so short fiber percentage increased.

4- Fiber strength (g/tex):

Results recorded in Tables (9 and 10) clearly that irrigation every 12
days followed by irrigation every 10 or 8 days gave the highest fiber
strength. On the other hand. the irrigation every 16 or 14 days gave the
lowest fiber strength in the first and second seasons. These results are in
harmony with Sala et al (1991). The obtained results may be due to that
plants under water stress conditions cell sap concentrations become
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higher and the cell osmotic pressure increase, which led to physiological
stress performance of plants.

Table (7): Effect of irrigation intervals and nitrogen fertilization on uniformity

ratio % of Eg ttan cotton variety Giza 83 in 2001 season.

Nltrogen fertilization Irrlganon intervals (days)
‘rates (kg N/fed.) 10 12 14 16

25 . 85.50 | 85.30 | 85.20 | 85.15

50 . 85.61 | 85.40 | 85.30 | 85.17

75 . 86.40 | 85.50 | 85.31 | 85.20

90 . 86.00 | 85.40 { 85.30 | 85.10

: Mean . 85.87 | 8540 | 85.27 | 85.15

§L.8.D.a0.05 for

f Irrigation (I) 0.31
Nitrogen (N) 0.27
1.06

Table (8): Effect of irrigation intervals and nitrogen fertilization on uniformity
ratio % of Egyptian cotton variety Giza 83 in 2002 season.
Nitrogen fertilization Imgauon intervals (days)

rates (kg N/fed.) 10 14 16

25 . 85.40 . 85201 85.17

50 . 85.50 . 85.20 | 85.20

75 . 86.30 . 85.30 | 85.20

90 . 85.70 . 85.20 | 85.20

Mean . 85.72 . 85.22 | 85.19

J L.S.D. a0.05 for

Irrigation (I) 0.25

Nitrogen (N) 0.20

0.51

5- Fiber elongation %:

Results in Tables (11 and 12) indicated that, the irrigation every 12
days gave the maximum fiber elongation 6.30 and 6.5 % compared with
other irrigation intervals. While, the irrigation every 16 days gave the
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minimum values (5.76 and 6.15 %) in 2001 and 2002 seasons,
respectively. These results are in harmony with Salwau et al (1991).

Table (9): Effect of irrigation intervals and nitrogen fertilization on fiber

strength (

tex) of Egyptian cotton variety Giza 83 in 2001 season.

Nitrogen fertilization Irrigation intervals (days)
rates (kg N/fed.) 8 10 12 14 16 ;
25 31.30 [ 31.40 [ 32.30 | 31.50 | 31.20 | 31.54 §
50 32.20 [ 32.30 { 32.60 | 31.70 | 31.40 | 32.04
75 33.00 | 33.10 | 33.50 | 32.00 | 32.00 | 32.72
90 32.10 | 32.20 | 32.60 | 32.00 | 32.00 { 32.18 ]
Mean 32.15132.25132.75131.80 | 31.65 ]
L.S.D. a0.05 for
Irrigation (I) 0.18
Nitrogen (N) 0.25

Table (10): Effect of irrigation intervals and nitrogen fertilization on micronaire
tian cotton variety Giza 83 in 2002 season.

reading of E¢g

Nitrogen fertilization Irrigation intervals (days) Mean
rates (kg N/fed.) 8 10 12 14 16

25 31.60 | 29.90 | 35.20 | 34.70 | 27.80 | 31.84

50 32.70 { 33.70 | 35.00 | 35.70 | 31.50 | 33.72

75 34.40 |1 37.30§ 37.30 | 31.90 | 31.10 | 34.40

90 30.90 ) 32.80 | 33.50 | 31.80 | 32.30 | 32.26

Mean 32.40 | 33.42 | 35.25 | 33.52 | 30.67
L.S.D. a 0.05 for '

Irrigation (I) 0.25
Nitrogen (N) 0.19
- IxN 1.43
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Table (11): Effect of irrigation intervals and nitrogen fertilization on fiber

elongation % of Egyptian cotton varlety (iza 83 in 3001 season.

[ Nitrogen fertilization rates (kg Irrigation 1 intervals (days)
N/fed.) 8 10 ] 12 | 14 16 5
25 5.80|5.80]6.00|5.70 550} 5.76
50 6.00 ]16.10]6.30]16.20]6.10| 6.17 §
75 6.30164016.5016.2016.10] 6.30
90 6.30 16.20 1640 16.1016.10 | 6.22
| Mean 6.1016.12 16.30 { 6.05 | 5.95
§L.S.D. a0.05 for ,
| Irrigation (I) 0.28
Nitrogen (N) 0.15
e 0.33

Table (12): Effect of irrigation intervals and nitrogen fertilization on fiber

elongation % of Egyp

lan cotton variety Giza 83 in 2002 season.

Nltrogen fertilization rates (kg Imgatlon intervals (days)
‘ N/fed.) 8 10 | 12 | 14 | 16 :
25 6.10 ] 6.10 ] 6.30 | 6.10 ] 6.00 | 6.15 ]
50 6.20 { 6.30 | 6.50 { 6.00 | 6.20 | 6.30 |
75 6.40 {6.5016.70 | 6.30 | 6.25| 6.53 |
90 6.30 | 6.3016.50|6.25]6.10 | 6.31
' Mean 6.20 ] 6.2516.50 | 6.16 | 6.13
i 1..S.D. a 0.05 for
| Irmigation (I) 0.25
Nitrogen (N) 0.18
IxN 0.40

B- EFFECT OF NITROGEN FERTILIZATION:

Application nitrogen fertilization at the rate 75 kg N/feddan gave the
highest micronaire reading 4.38 and 4.52. While, cotton plants fertilized
with 25 kg N/feddan gave the lowest micronaire reading 4.12 and 4.20 in
the both seasons, respectively. The lowest values of micronaire reading
were recorded fertilizing cotton by 25, 50 or 9okg N/feddan. Those results

" were not in agreement with El-Shinnawy et al (1984), El-Zaree (1985),
Sawan (1986) and Ebelhar et al (1994). The positive significant effect for
nitrogen fertilization high rates may be due to increase growth and
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development of vegetative tissues, increase regulation physiological
processes.

Nitrogen fertilizer rate had significant effect on fiber length at 2.5 %
span length (mm), uniformity ratio %. fiber strength (g/tex) and fiber
elongation %. Application nitrogen fertilization at the rate of 75 kg
- N/feddan gave the highest values for studied characters. This values were
30.70 and 30.84 mm for fiber length, 85.60 and 85.58 % for uniformity
ratio %. 32.72 and 33.98 (g/tex) for fiber strength and 6.66 and 6.51 %
for fiber elongation in the two seasons, respectively. While, the lowest
values to this characters were 30.17 and 30.16 mm, 85.31 and 85.27 %,
31.54 and 32.26 g/tex) and 6.24 and 6.14 % in the first and second
seasons. respectively. The obtained results were from by 25 kg N/feddan
in the first and second seasons for all characters. These results are not in
harmony with those reported by Sawan (1986) and Ebhelhar et al (19%4).
The positive effect may be due to increase growth and development of
vegetative tissues increase regulation physiological processes in case
irrigation by mixed water.

C) EFFECT OF INTERACTIONS BETWEEN STUDIED
FACTORS :
1- Fiber fineness (micronaire reading) and fiber strength:

Results tabulated in Tables (3 and 4) indicated that irrigation every
8, 10 or 12 days and fertilized with 75 kg N/feddan gave the highest
values of microniare reading and fiber strength characters. While,
irrigation every 16 days and fertilized with 25 or 90 kg N/feddan gave the
lowest values compared with all other interactions in 2001 and 2002
seasons.

2- Fiber length and uniformity ratio: :

With regard the interaction between irrigation intervals and nitrogen
fertilization rates, results presented in Tables (5, 6. 7 and 8) revealed that.
irrigation every 10 days with fertilized by 75 kg N/feddan recorded the
maximum fiber length and uniformity ratio 31.7 and 31.8 mm, and 86.40
and 86.30 % in the first and second seasons, respectively. Meanwhile,
irrigation every 16 days and fertilized with 25 kg N/feddan gave the
minimum fiber length and uniformity ratio 30.00 and 29.9 mm, and 85.15
and 85.17 % in the both seasons. respectively. Obtained results may be
due to effect nitrogen fertilization on diluted effect salinity presented in
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irrigation water and soil.

3- Fiber strength and fiber elongation:

Results presented in Tables (9, 10, 11 and 12) indicated that
interactions between irrigation every 12 days and fertilized with 75 kg
N/feddan gave the highest fiber strength and fiber elongation 33.50 and
37.30 (g/tex) and, 6.50 and 6.70 % in 2001 and 2002 seasons,
respectively. On the other hand, irrigation every 16 days with fertilized
by 25 kg N/feddan recorded the minimum values 31.20 and 27.80 (g/tex)
and, 5.50 and 5.80 % in the two seasons, respectively. Obtained results
may be due to positive effect nitrogen fertilization on diluting negative
effect to salinity presented in irrigation water and soil.

CONCLUSION
Finally, it could be concluded: the best treatment in the studied was
the interaction between irrigation every 8 days at fiber fineness
(micronaire reading), irrigation every 10 or 12 days with fertilized by 75
kg N/feddan with fiber length, uniformity ratio %, fiber strength and fiber
elongation %.
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